Organizations are attempting to leverage their knowledge resources by employing knowledge management (KM) systems, a key form of which are electronic knowledge repositories (EKRs). A large number of KM initiatives fail due to reluctance of employees to share knowledge through these systems. Motivated by such concerns, this study formulates and tests a theoretical model to explain EKR usage by knowledge contributors. The model employs social exchange theory to identify cost and benefit factors affecting EKR usage, and social capital theory to account for the moderating influence of contextual factors. The model is validated through a large-scale survey of public sector organizations. The results reveal that knowledge self-efficacy and enjoyment in helping others significantly impact EKR usage by knowledge contributors.
Introduction
The strategic management of organizational knowledge is a key factor that can help organizations to sustain competitive advantage in volatile environments. Organizations are turning to knowledge management (KM) initiatives and technologies to leverage their knowledge resources. According to analyst firm IDC, business spending on KM could rise from $2.7 billion in 2002 to $4.8 billion in 2007 (Babcock 2004) . Concurrently, with the organizational interest in KM, a large number of academic papers have been published on KM (Schultze and Leidner 2002) . These developments reflect the significance of KM among scholars and practitioners.
KM is defined as "a systemic and organizationally specified process for acquiring, organizing, and communicating both tacit and explicit knowledge of employees so that other employees may make use of it to be more effective and productive in their work" (Alavi and Leidner 1999, p.6) . KM systems are "a class of information systems applied to managing organizational knowledge. That is, they are IT-based systems developed to support and enhance the organizational processes of knowledge creation, storage/retrieval, transfer, and application" (Alavi and Leidner 2001, p.114) . Two models of KM systems have been identified in the information systems literature: the repository model and the network model (Alavi 2000) . 1 The repository model corresponds to the codification approach to KM (Hansen et al. 1999 ). This approach emphasizes codification and storage of knowledge so as to facilitate knowledge reuse through access to the codified expertise. A key technological component of this approach are electronic knowledge repositories (EKRs) (Grover and Davenport 2001 ). The network model corresponds to the personalization approach to KM (Hansen et al. 1999 ). This approach emphasizes linkage among people for the purpose of knowledge exchange. Important technological components of this approach are knowledge directories that provide 1 Zack (1999) alternately labels these two models as integrative and interactive architectures respectively. location of expertise (Ruggles 1998 ) and electronic forum software that allow people to interact within communities of practice (Brown and Duguid 1991) .
While technological capabilities are important, having sophisticated KM systems does not guarantee success in KM initiatives (McDermott 1999; Cross and Baird 2000) . This is because social issues appear to be significant in ensuring knowledge sharing success (Ruppel and Harrington 2001) . Both social and technical barriers to usage of KM systems have been listed and calls have been made to address both sets of issues together (McDermott 1999; Zack 1999) in order to be able to reap the benefits of KM that have been experienced by some organizations O'Dell and Grayson 1998 ).
This study focuses on EKRs since they are fundamental to organizational knowledge capture and dissemination, yet the factors affecting EKR usage are not well understood (Markus 2001) . EKRs are electronic stores of content acquired about all subjects for which the organization has decided to maintain knowledge (Liebowitz and Beckman 1998) . EKRs can comprise multiple knowledge bases as well as the mechanisms for acquisition, control, and publication of the knowledge. 2 The process of knowledge sharing through EKRs involves people contributing knowledge to populate EKRs (e.g., customer and supplier knowledge, industry best practices, and product expertise) and people seeking knowledge from EKRs for reuse. Success of EKRs requires that knowledge contributors be willing to part with their knowledge and knowledge seekers be willing to reuse the codified knowledge (Ba et al. 2001) . The distinction between contributors and seekers is conceptual in that the same individual can be a contributor or a seeker at different points in time. This study examines EKR usage from the perspective of knowledge contributors as this is the first step towards knowledge leverage through EKRs. Unless knowledge contributors are willing to provide content to EKRs, knowledge reuse through EKRs cannot take place.
Several prior studies have adopted a conceptual (e.g., Kollock 1999; Markus 2001) or qualitative approach (e.g., Goodman and Darr 1998; Orlikowski 1993; Wasko and Faraj 2000) in attempts to understand the behavior of knowledge contributors. Other studies have conducted experiments (e.g., Constant et al. 1994) or surveys (e.g., Bock et al. 2003 , Constant et al. 1996 , Jarvenpaa and Staples 2000 Wasko and Faraj 2003) to model and explain contributor behavior with varying success. Existing empirical studies focus on the benefits (acting as motivators) rather than the costs (acting as inhibitors) of knowledge contribution, despite suggestions from practitioner literature (e.g., O'Dell and Grayson 1998) and conceptual literature (e.g., Ba et al. 2001 ) that cost factors can be important in determining knowledge sharing behavior. This study advances theoretical development on knowledge contribution in two important ways. First, it simultaneously investigates both cost and benefit factors affecting EKR usage. Second, it incorporates contextual factors to illustrate how these may moderate the relationships between cost and benefit factors and EKR usage. The results suggest organizational interventions and technology design considerations that can promote knowledge contribution to EKRs, thereby facilitating reuse of organizational knowledge.
Theoretical Background
The dependent variable we are interested to investigate is the degree of EKR usage by knowledge contributors. In investigating the usage of EKRs, the first choice of theoretical bases would appear to be theories such as the technology acceptance model (Davis 1989) that have been successful in explaining the usage of information systems (e.g., Venkatesh and Davis 2000) . Though the technology acceptance model may partially explain the behavior of knowledge contributors 3 , this model does not directly account for the social cost and benefit factors experienced by knowledge contributors that may affect their usage of collective technologies such as EKRs. However, the social and individual cost and benefit factors in knowledge sharing can be accounted for by social exchange theory.
The impact of cost and benefit factors on EKR usage by knowledge contributors is likely to be contingent upon contextual factors (Constant et al. 1996; Goodman and Darr 1998; Jarvenpaa and Staples 2000; Orlikowski 1993 ). Social capital theory accounts for several important contextual factors in knowledge exchange. Therefore, this study uses the social exchange theory and the social capital theory as its theoretical bases.
Cost and Benefit Factors
Cost and benefit factors in our study are derived based on social exchange theory. Social exchange theory explains human behavior in social exchanges (Blau 1964) , which differ from economic exchanges in that obligations are not clearly specified. In such exchanges, people do others a favor with a general expectation of some future return but no clear expectation of exact future return. Therefore, social exchange assumes the existence of relatively long-term relationships of interest as opposed to one-off exchanges (Molm 1997) . Knowledge sharing through EKRs can be seen as a form of generalized social exchange (Fulk et al 1996) where more than two people participate and reciprocal dependence is indirect, with the EKR serving as the intermediary between knowledge contributors and seekers. Knowledge contributors share their knowledge with no exact expectation of future return. The quantity and value of knowledge contributed is difficult to specify and so is the return obtained. Hence, knowledge contributors are likely to work on the assumption of relatively longer-term relationships of interest.
Resources (tangible and intangible) are the currency of social exchange. Resources given away during social exchange or negative outcomes of exchange can be seen as costs.
Resources received as a result of social exchange or positive outcomes of exchange can be seen as benefits. Social exchange theory posits that people behave in ways that maximize their benefits and minimize their costs (Molm 1997) . In agreement with this theory, researchers have suggested that increasing the benefits and reducing the costs for contributing knowledge can help to encourage knowledge sharing using KM systems (Markus 2001; Wasko and Faraj 2000) , including EKRs.
During social exchange, costs can be incurred in the form of opportunity costs and actual loss of resources (Molm 1997) . Opportunity costs are rewards foregone from alternative behavior not chosen. For example the time and effort required to codify and input knowledge into EKRs (Ba et al. 2001; Markus 2001) can act as an opportunity cost that precludes knowledge contributors from performing alternative tasks at that time and accruing the corresponding rewards. Also, knowledge contributors may perceive a loss of power and unique value within the organization associated with the knowledge they transfer to EKRs (Davenport and Prusak 1998; Gray 2001) . Such loss of knowledge power can be considered as an actual loss of resource during knowledge contribution.
During social exchange, benefits acting as motivators of human behavior can be extrinsic or intrinsic in nature (Deci and Ryan 1980; Vallerand 1997) . Extrinsic benefits are sought after as means to ends desired by people. For example, knowledge contributors may receive organizational rewards for their contributions (Beer and Nohria 2000; Hall 2001) through which they can obtain a better lifestyle. As a result of contribution, knowledge contributors may also enhance their image or reputation in the organization (Ba et al. 2001; Constant et al. 1994; Constant et al. 1996) , which can serve to increase their selfconcept. By sharing their knowledge, knowledge contributors may receive reciprocal benefits i.e., their future requests for knowledge being met by others (Connolly and Thorn 1990; Kollock 1999; Wasko and Faraj 2000) , which can facilitate their work.
Intrinsic benefits are sought after as ends by themselves. For example, through contribution, knowledge contributors can be satisfied by enhancing their knowledge selfefficacy or confidence in their ability to provide valuable knowledge that is useful to the organization (Constant et al. 1994; Constant et al. 1996) . Also, by contributing knowledge to EKRs, knowledge contributors have the opportunity to help others (Ba et al. 2001; Wasko and Faraj 2000) . Previous studies on altruism have shown that people enjoy and derive pleasure from such acts of helping others (Baumeister 1982; Krebs 1975) . Research has established extrinsic and intrinsic benefits as motivators of human behavior in several domains (Vallerand 1997) , including knowledge sharing (Osterloh and Frey 2000) .
Contextual Factors
Contextual factors in our study are derived from social capital theory. Social capital refers to the resources embedded within networks of human relationships (Nahapiet and Ghoshal 1998) . These networks include proximate as well as virtual communities (Rheingold 2000) . Social capital theory posits that social capital provides the conditions necessary for knowledge exchange to occur. Three key aspects of social capital that can define the context for knowledge exchange are trust, norms, and identification (Nahapiet and Ghoshal 1998) . Trust, norms, and identification can be considered as social capital since they are organizational resources or assets rooted within social relationships that can improve the efficiency of coordinated action. Practitioner literature has described the impacts of these factors without considering whether their effects are direct or moderating. However, several prior academic studies (e.g., Constant et al. 1994; Jarvenpaa and Staples 2000) have hinted at the moderating role of these aspects of social capital in knowledge sharing situations. Specifically, these three factors are believed to be able to amplify or dampen the effects of particular cost and benefit factors on knowledge sharing behavior.
Trust is the belief that the intended action of others would be appropriate from our point of view (Mistzal 1996) . It indicates a willingness of people to be vulnerable to others due to beliefs in their good intent and concern, competence and capability, and reliability (Mishra 1996) . McKnight et al. (1998) term these trusting beliefs as benevolence belief, competence belief, and predictability belief, respectively. Generalized trust is an impersonal form of trust that does not rest with a specific individual but rests on behavior that is generalized to a social unit as a whole (e.g., a community of knowledge workers exchanging knowledge through EKRs) (Putnam 1993) . In the context of our study, generalized trust refers to the belief in the good intent, competence, and reliability of employees with respect to contributing and reusing knowledge through EKRs. With strong generalized trust, people may trust each other without having much personal knowledge about each other. Generalized trust has been viewed as a key factor that provides a context for cooperation (Tsai and Ghoshal 1998) and effective knowledge exchange (Adler 2001) . When generalized trust is strong, the effort required for knowledge sharing may not be salient to knowledge contributors because they believe that knowledge shared is not likely to be misused by reusers (Davenport and Prusak 1998) . Conversely, when generalized trust is weak, knowledge contributors may find the effort required for knowledge sharing to be salient because they believe that others may inappropriately use their knowledge. For example, consultants at Ernst and Young declined to make the effort to contribute knowledge to repositories in situations where trust did not exist (Markus 2001) .
A norm represents a degree of consensus in the social system (Coleman 1990) . Norms have the effect of moderating human behavior in accordance with the expectations of the group or community. Pro-sharing norms that have been reported to enhance the climate for knowledge sharing are norms of teamwork (Starbuck 1992) , collaboration and sharing (Goodman and Darr 1998; Jarvenpaa and Staples 2000; Orlikowski 1993 ), willingness to value and respond to diversity, openness to conflicting views, and tolerance for failure (Leonard-Barton 1995) . The effects of costs and extrinsic benefits on knowledge contribution behavior are likely to be contingent on these norms. The effects of intrinsic benefits on knowledge contribution are not likely to be affected by contextual factors since these benefits are seen as ends in themselves. The cost and extrinsic benefit factors may not influence contribution behavior under conditions of strong pro-sharing norms.
Specifically, when pro-sharing norms are strong, the costs of knowledge sharing may not be a deterrent to knowledge contributors. Conversely when pro-sharing norms are weak, the costs of contribution may be salient. For example, it has been found that the costs of knowledge sharing were a deterrent to KM system usage when there was incompatibility between the collective nature of the technology and the competitive norm of the organizational context (Orlikowski 1993) . The extrinsic benefits of knowledge sharing may not be salient to knowledge contributors when pro-sharing norms are strong. For example, in environments where such norms are strong, there is greater openness to the potential for value creation through knowledge exchange (Nahapiet and Ghoshal 1998) even when extrinsic benefits to stimulate knowledge contribution may not exist.
Identification is a condition where the interests of individuals merge with the interests of the organization, resulting in the creation of an identity based on those interests (Johnson et al. 1999) . Identification sets the context within which communication and knowledge exchange occur among organizational members (Nahapiet and Ghoshal 1998) . Three components of identification that have been identified in the literature are similarity of values, membership in the organization, and loyalty towards the organization (Patchen 1970) . Similarity of values reflects the extent to which members of an organization possess joint goals and interests. Membership is the degree to which self-concept of members is linked to the organization. Loyalty refers to the extent to which members support and defend the organization. Identification is likely to provide a context for prosocial behavior by raising the concern for collective interests which merge with the individual's own interests (Johnson et al. 1999; O'Reilly and Chatman 1986) . Under conditions of strong identification, the effects of certain costs and benefits pertaining to knowledge sharing may get nullified in the face of collective outcomes (Constant et al. 1996) . Therefore, when identification is strong, the effort required for knowledge sharing may not be a deterrent to knowledge contributors because the concern for organizational outcomes may dominate. Similarly, in such contexts, the need for organizational reward for knowledge sharing may not be salient to knowledge contributors because the regard for collective outcomes is strong.
Research Model and Hypotheses
The research model for explaining EKR usage by knowledge contributors incorporates constructs from social exchange theory and social capital theory (see Figure 1 ). Previous studies have emphasized the importance of cost and benefit factors in determining knowledge sharing behavior (Ba et al. 2001; Markus 2001) . Prior research has also highlighted the importance of contextual social capital factors in influencing the conditions for knowledge sharing (Cohen and Prusak 2001; Nahapiet and Ghoshal 1998) .
Therefore, cost factors (i.e., loss of knowledge power and codification effort) and benefit factors (i.e., organizational reward, image, reciprocity, knowledge self-efficacy, and enjoyment in helping others) are hypothesized to impact EKR usage by knowledge contributors contingent on particular contextual factors (i.e., generalized trust, prosharing norms, and identification). 
Loss of Knowledge Power
Previous research suggests that by contributing a part of their unique knowledge, knowledge contributors give up sole claim to the benefits stemming from such knowledge (Gray 2001) . Therefore, knowledge contributors retain less proprietary knowledge upon which to argue their value to the organization. This may reduce the
Intrinsic Benefits
Extrinsic Benefits power position of knowledge contributors in relation to the organization, making them more replaceable. These arguments have also been echoed by scholars in economics (e.g., Williamson 1975 ) and organization strategy (e.g., Mintzberg 1973; Pfeffer 1992) in that uniqueness is considered a key aspect of organizational power because the lower the substitutability of an individual, the greater is his or her power (Hickson et al. 1971 ). The KM literature reports the loss of power due to knowledge contribution as a barrier to knowledge sharing (Davenport and Prusak 1998; Orlikowski 1993) . Since knowledge is perceived as a source of power, knowledge contributors may fear losing their power or value if others know what they know (Gray 2001; Thibaut and Kelley 1986) . Potential knowledge contributors may keep themselves out of a knowledge exchange if they feel they can benefit more by hoarding their knowledge rather than by sharing it (Davenport and Prusak 1998).
While the above discussion suggests a negative relationship between loss of knowledge power and EKR usage by knowledge contributors, this relationship may be contingent on pro-sharing norms. When such norms are strong, the barriers to knowledge transfer witnessed in contexts that value personal expertise may be ineffective (Jarvenpaa and Staples 2000) . In such conditions when other employees are seen to be sharing knowledge, the deterrent effect of the loss of knowledge power (which is relative to other employees) may not be significant. Conversely with weak pro-sharing norms, knowledge contributors may be concerned about loss of knowledge power when they contribute knowledge to EKRs.
H1: Loss of knowledge power is negatively related to EKR usage by knowledge contributors under conditions of weak pro-sharing norms.

Codification Effort
The act of knowledge contribution to EKRs involves explication and codification of knowledge. This can entail costs to knowledge contributors as an expense of time and effort (Ba et al. 2001; Markus 2001) . Effort has been observed to be a significant predictor of technology adoption (Agarwal 2000) . The time required for codifying knowledge can be considered as an opportunity cost. Orlikowski (1993) reported a situation where consultants avoided knowledge contribution due to high opportunity cost.
They were unwilling to use the KM system as this would have required them to incur non-chargeable hours or give up their personal time. After contributing knowledge, there may be additional requests for clarification and assistance from knowledge recipients, which take up more codification time from knowledge contributors (Goodman and Darr 1998).
The above arguments suggest a negative relationship between codification effort and EKR usage by knowledge contributors, but this relationship is likely to be contingent on generalized trust. Strong generalized trust implies a general belief in the good intent of others (Putnam 1993) . When generalized trust is strong, knowledge contributors are likely to believe that knowledge recipients would not misuse their knowledge and would
give them credit for their codification effort. Under such circumstances, knowledge contributors may be confident that their effort would be appreciated and may not be concerned about the effort they have to put in when contributing knowledge to EKRs.
Conversely, codification effort may become a deterrent to knowledge contribution when generalized trust is weak.
H2a: Codification effort is negatively related to EKR usage by knowledge contributors under conditions of weak generalized trust.
Codification effort may also be negatively related to EKR usage by knowledge contributors contingent on pro-sharing norms. With strong teamwork as well as cooperation and collaboration norms, people tend not to be bothered about the effort required to contribute knowledge since others may be likewise contributing. Conversely, when weak pro-sharing norms prevail, knowledge contributors tend to be aware of and hindered by the effort required to codify knowledge for EKRs (Orlikowski 1993) .
Therefore, knowledge contributors may be deterred by codification effort when prosharing norms are weak.
H2b: Codification effort is negatively related to EKR usage by knowledge contributors under conditions of weak pro-sharing norms.
Further, codification effort may be negatively related to EKR usage by knowledge contributors contingent on identification. When identification is strong, collective concerns may dominate over certain costs and benefits since collective interests merge with the individual's own interests (Johnson et al. 1999 ). In such situations, knowledge contributors may not be concerned about their codification effort in the presence of the collective need for contributing knowledge to EKRs. Conversely, when identification is weak, codification effort may become a deterrent to knowledge contribution.
H2c: Codification effort is negatively related to EKR usage by knowledge contributors
under conditions of weak identification. Although the discussion above suggests a positive relationship between organizational reward and EKR usage by knowledge contributors, this relationship is likely to be contingent on pro-sharing norms. When norms of teamwork and collaboration are strong, people may not require external incentives to share knowledge (Nahapiet and Ghoshal 1998) . Such a climate can remove the need for organizational reward because knowledge contributors may contribute their knowledge to EKRs even when such rewards are not available. Conversely, weak pro-sharing norms can make organizational reward a salient motivator for knowledge contribution.
Organizational reward
H3a: Organizational reward is positively related to EKR usage by knowledge contributors under conditions of weak pro-sharing norms.
Further, organizational reward may be positively related to EKR usage by knowledge contributors contingent on identification. When identification is strong, the interests of employees and the interests of the organization merge (Johnson et al. 1999 
Image
In most organizations today, the importance of reputation is increasing as traditional contracts between organizations and employees based on length of service erode (Ba et al. 2001; ). In such working environments, knowledge contributors can benefit from showing to others that they possess valuable expertise (Ba et al. 2001 ).
This earns them respect from others (Constant et al. 1994 ) and a better image (Constant et al. 1996) . Therefore, knowledge contributors can benefit from improved self-concept when they contribute their knowledge (Hall 2001; Kollock 1999) . Employees have been found to share their best practice due to a desire to be recognized by their peers as experts (O'Dell and Grayson 1998) . People who provided high quality technical knowledge have been found to enjoy better prestige in the workplace (Kollock 1999 
Reciprocity
Reciprocity has been highlighted as a benefit for individuals to engage in social exchange (Blau 1964) . It can serve as a motivational mechanism for people to contribute to discretionary databases (Connolly and Thorn 1990) . Reciprocity can act as a benefit for knowledge contributors because they expect future help from others in lieu of their contributions 4 (Connolly and Thorn 1990; Kollock 1999) . Prior research suggests that people who share knowledge in online communities believe in reciprocity (Wasko and Faraj 2000) . Further, researchers have observed that people who regularly helped others in virtual communities seemed to receive help more quickly when they asked for it (Rheingold 2000) .
The above arguments suggest a positive relationship between reciprocity and EKR usage by knowledge contributors, but this relationship may be contingent on pro-sharing norms.
When pro-sharing norms are strong, knowledge contributors may share their knowledge without need for extrinsic benefits (Nahapiet and Ghoshal 1998) such as reciprocity. In such a climate, knowledge contributors are likely to contribute their knowledge to EKRs even in the absence of reciprocity benefits. Conversely, when pro-sharing norms are weak, reciprocity may be a salient motivator for knowledge contributors.
H5: Reciprocity is positively related to EKR usage by knowledge contributors under
conditions of weak pro-sharing norms.
Knowledge Self-Efficacy
Self-efficacy relates to the perception of people about what they can do with the skills they possess (Bandura 1986) . When people share their expertise that is useful to the organization, they gain confidence in terms of what they can do and this brings the benefit of increased self-efficacy (Constant et al. 1994 ). This belief can serve as a selfmotivational force for knowledge contributors to contribute knowledge to EKRs (Bock and Kim 2002; Kalman 1999) . Knowledge self-efficacy is typically manifested in the form of people believing that their knowledge can help to solve job-related problems (Constant et al. 1996) , improve work efficiency (Ba et al. 2001 ), or make a difference to their organization (Kollock 1999; Wasko and Faraj 2000) . Conversely, if people feel that they lack knowledge that is useful to the organization, they may decline from contributing knowledge to EKRs because they believe that their contribution cannot make a positive impact for the organization. The effect of knowledge self-efficacy on EKR usage is not likely to be contingent on generalized trust, pro-sharing norms, or identification.
H6: Knowledge self-efficacy is positively related to EKR usage by knowledge
contributors.
Enjoyment in Helping Others
This benefit is derived from the concept of altruism. Altruism exists when people derive intrinsic enjoyment from helping others without expecting anything in return (Krebs 1975; Smith 1981) . Although there may be very few instances of absolute altruism (involving absolute lack of self-concern in the motivation for an act), relative altruism (where self-concern plays a minor role in motivating an act) is more prevalent (Smith 1981) . Knowledge contributors may be motivated by relative altruism based on their desire to help others (Davenport and Prusak 1998) . Prior research shows that knowledge contributors gain satisfaction by demonstrating their altruistic behavior (Wasko and Faraj 2000) . Such satisfaction stems from their intrinsic enjoyment in helping others (Ba et al. 2001; Constant et al. 1994; Constant et al. 1996) . Knowledge contributors who derive enjoyment in helping others may be more inclined to contribute knowledge to EKRs. The effect of enjoyment in helping others on EKR usage is not likely to be contingent on generalized trust, pro-sharing norms, or identification.
H7: Enjoyment in helping others is positively related to EKR usage by knowledge
Research Methodology
The survey methodology was used to collect data for testing the research hypotheses.
This methodology was chosen because it enhances generalizability of results (Dooley 2001) . The perception of increase in reputation due to contributing knowledge to EKR (Constant et al 1996; Kollock 1999 ) Reciprocity (RECP) The belief that current contribution to EKR would lead to future request for knowledge being met (Davenport and Prusak 1998) Knowledge selfefficacy (KSEF)
The confidence in one's ability to provide knowledge that is valuable to the organization via EKR (Constant et al. 1996; Kalman 1999) Enjoyment in helping others (EHLP)
The perception of pleasure obtained from helping others through knowledge contributed to EKR (Wasko and Faraj 2000) Generalized trust (GTRU)
The belief in the good intent, competence, and reliability of employees with respect to contributing and reusing knowledge (Mishra 1996; Putnam 1993) Pro-sharing norms (PSNM)
The prevalence of norms that are intended to facilitate knowledge sharing in the organization (Orlikowski 1993; Nahapiet and Ghoshal 1998) Identification (IDEN) The perception of similarity of values, membership, and loyalty with the organization (Johnson et al 1999; Patchen 1970 ) EKR usage (EUSG) The degree of EKR usage to contribute knowledge (Davis 1989) 
Conceptual Validation
Given that the questions for measuring the constructs were adapted from various sources or developed for this study, all the questions were subjected to a two-stage conceptual validation exercise, based on procedures prescribed by Moore and Benbasat (1991) . Four graduate students participated in the first stage (unstructured sorting) as sorters. Each sorter was given the 51 questions printed on cards and mixed up. They had to sort the questions by placing related questions together and giving a label to each set of related questions (which made up a construct). This process helped to identify ambiguously worded questions. The labels given by all the four sorters for the constructs corresponded very closely to the names of the actual constructs. Overall, the four sorters correctly placed more than 86% of the questions onto the intended constructs (see Table 2 ). One question each for image (IMAG5) and pro-sharing norms (PSNM3) and two questions for identification (IDEN3 and IDEN5) were dropped because the sorters felt that these questions were ambiguous or did not fit in with the other questions.
Table 2 -Results of Unstructured Sorting Exercise
Another four graduate students participated in the second stage (structured sorting) as sorters. Each sorter was given the 47 reworded questions printed on cards and mixed up.
Unlike the previous stage, they were given the names and definitions of the constructs. "Other" (no fit) category. Apart from two image questions (IMAG3 and IMAG4) that were placed in the "Other" category, all sorters correctly placed all the questions onto the intended constructs (see Table 3 ). These two questions were reworded based on suggestions from the sorters. Two additional questions for reciprocity (RECP3 and RECP4) were added based on suggestions from the sorters. Given that it is desirable to have a minimum of three questions per construct (Kim and Mueller 1981) , these additional questions helped to improve measurement properties for reciprocity. All 49 questions were then consolidated into an instrument for survey administration.
Survey Administration
The field study was conducted in Singapore, over a period of 6 months, from mid to late
2002. Singapore is a developed country where a number of public organizations are in the process of embarking on KM initiatives. Interviews were conducted with key personnel in charge of KM initiatives in these organizations. Altogether, senior KM executives from 17 public organizations were interviewed. were KM practitioners who were familiar with EKR usage from the perspective of knowledge contribution. Among the 400 surveys distributed in these organizations, 150
responses were obtained yielding a response rate of 37.5% (see Table 4 ). Completed surveys were returned to the authors by the respondents using envelopes with pre-paid postage. resource (7.3%), and research and development (7.3%). On average, the respondents had work experience of 7.5 years and had been using EKRs as knowledge contributors for 2.5 years. They used information technology extensively in the course of their work.
All organizations surveyed used EKRs as a critical component of their KM initiative. For instance one organization in the education sector used a Lotus Notes based EKR to store student counseling case studies and project reviews. Another organization in the real estate sector used their Lotus Notes based system for storing case studies, project reviews, and lessons learned (after action reviews). All EKRs studied were mainly used to store project reviews, case studies, lessons learned and best practices. The contents of the EKRs were in the form of documents (word or pdf format) and presentations (ppt format). Keywords and other metadata were used to index and retrieve the content.
Therefore the contents were fairly structured. initiatives. These similarities allowed the responses from the 10 organizations to be pooled for data analysis.
Data Analysis and Results
The constructs were first assessed for reliability and validity. After ascertaining that the constructs could meet parametric requirements of the regression test, the hypotheses were tested using moderated multiple regression analysis. All statistical tests were carried out at a 5% level of significance.
Reliability and Validity
The constructs were assessed for reliability using Cronbach's alpha (Cronbach 1951 ).
Nunnally (1978) suggested that a value of at least 0.7 indicated adequate reliability. A question each was omitted from organizational reward (OREW1), reciprocity (RECP1), pro-sharing norms (PSNM5), and identification (IDEN6) to improve the reliabilities of the corresponding constructs. Subsequently, all the constructs had adequate reliability (see Table 5 ). highly on their intended constructs than on other constructs (Cook and Campbell 1979) .
Loadings of 0.45 to 0.54 are considered fair, 0.55 to 0.62 are considered good, 0.63 to 0.70 are considered very good, and above 0.71 are considered excellent (Comrey 1973 ).
Factor analysis yielded 11 components with eigenvalues above 1 (see Table 6 ). These 11 components corresponded to the 11 constructs. Two questions for codification effort (CEFF4 and CEFF5) tapped onto other constructs and were omitted. All other questions had at least good loadings on their intended constructs. After omitting the two questions, the reliability of the codification effort construct improved to 0.91.
Hypotheses Tests
Studies in information systems (e.g., McKeen et al. 1994; Weill and Olson 1989) and in other disciplines (e.g., Jehn et al. 1999 ) have used moderated multiple regression to test interaction effects. Moderated multiple regression is a hierarchical procedure that first tests the relationship between independent constructs and the dependent construct, and then tests the relationship between interaction terms and the dependent construct (Sharma et al. 1981; Stone and Hollenbeck 1984) . Interaction terms are computed by multiplying two independent constructs. A significant change in explanatory power between the two steps, which can be assessed by looking at the significance of the change in F value, indicates the presence of moderating effects.
In this study, the independent constructs were entered in the first step of regression and the interaction terms were added in the second step. All interaction terms were assessed simultaneously so that their effects could be seen in the context of the overall model (i.e., in the presence of other main and interaction effects). To alleviate possible collinearity problems, the values of all constructs were centered (mean subtracted) during regression (Aiken and West 1991) . The R 2 value of 0.52 and adjusted R 2 value of 0.45 (F = 7.72, p < 0.001) indicated that the overall model was more than satisfactory in explaining the variance in EKR usage by knowledge contributors 6 . The change in R 2 value between the two steps of regression was 0.08 (change in F = 3.23, p < 0.01), indicating that the outcome of the second step (i.e., testing of interaction terms) could be interpreted (see Table 7 ).
* p < 0.05, ** p < 0.01, *** p < 0.001 Falk and Miller (1992) indicate that explanatory power (R 2 value) greater than 10% is acceptable.
Standardized Coefficient Hypothesis Test
Step 1 ) i.e., H3a and H3b were not supported. Image had no significant relationship with EKR usage even under conditions of weak pro-sharing norms. Hence, H4 was not supported.
Reciprocity had a significant positive relationship with EKR usage under conditions of weak pro-sharing norms i.e., H5 was supported. Knowledge self-efficacy and enjoyment in helping others had significant positive relationships with EKR usage i.e., H6 and H7 were supported.
The standardized coefficients in Table 7 indicate that, relatively, enjoyment in helping others had the strongest impact on EKR usage by knowledge contributors followed by knowledge self-efficacy and organizational rewards (both directly and moderated by identification). Codification effort moderated by generalized trust and reciprocity moderated by pro-sharing norms had the least impact among the significant determinants of EKR usage by knowledge contributors.
Control Variables
Further analysis was carried out to make sure the significant results were not due to covariation with control variables. Previous literature suggests that gender (Jarvenpaa and Staples 2000) , age (Jarvenpaa and Staples 2000) , work experience (Constant et al. 1994) , and education (Constant et al. 1994 ) may affect knowledge contribution behavior. EKR user community size may also influence EKR usage. These control variables (age, gender, education, work experience, and community size) were included in a moderated multiple regression model together with the 11 original constructs. Results demonstrated that the significant main effects and interaction terms remained the same as in Table 7 .
All the control variables did not significantly impact EKR usage. Also, the inclusion of the control variables did not significantly increase the variance explained. Therefore, the results of hypotheses tests (see Table 7 ) appeared to be stable and independent of control variables.
Discussion and Implications
Based on our findings, loss of knowledge power did not significantly affect EKR usage by knowledge contributors, not even under conditions of weak pro-sharing norms. This may be due to the fact that knowledge contribution is voluntary in the organizations surveyed in this study. Under such circumstances, knowledge contributors can decide what to contribute to EKRs. Hence, they need not fear that their knowledge contribution would render them less valuable to the organization. The respondents of this survey are actively participating in the creation or acquisition of new knowledge in the course of their work. Thus, they can remain valuable to the organization even after contributing knowledge to EKRs. Another plausible explanation for this result is self-selection among the survey respondents. Knowledge contributors who responded to this survey may also be those who are more likely to contribute their knowledge to EKRs. These knowledge contributors may tend to be less concerned about the loss of knowledge power.
The relationship between codification effort and EKR usage by knowledge contributors was contingent on generalized trust. As hypothesized, when generalized trust is strong, codification effort may not be a deterrent for EKR usage by knowledge contributors.
However, the relationship between codification effort and EKR usage by knowledge contributors was not contingent on pro-sharing norms and identification. Therefore, even when there are norms of collaboration and cooperation or when the interests of people are aligned with those of the organization, such contextual factors do not impact the relationship between codification effort and EKR usage by knowledge contributors. The existing literature (Ba et al. 2001; Goodman and Darr 1998) has discussed the deterrent effect of codification effort on knowledge contribution. The findings of this study extend the previous literature by revealing that the relationship between codification effort and knowledge contribution to EKRs is salient when generalized trust is weak.
The relationship between organizational reward and EKR usage by knowledge contributors was both direct and contingent on identification. Contrary to hypothesis H3b, this relationship appears to be stronger when identification is strong i.e., when knowledge contributors to EKR share the same interests as the organization, they tend to be more motivated by organizational rewards. It appears that if knowledge contributors do not share the interests of the organization, even organizational reward may less motivate them to contribute their knowledge to EKRs. The relationship between organizational reward and EKR usage was not contingent on pro-sharing norms. Several organizations have used organizational reward (Ba et al. 2001; Beer and Nohria 2000; Hall 2001 ) to build up pro-sharing norms among their employees. Being used to obtaining organizational reward, knowledge contributors may continue to expect such organizational rewards for knowledge contribution to EKRs even after pro-sharing norms have developed. The findings of this study extend prior literature by revealing that the relationship between organizational reward and EKR usage by knowledge contributors is most significant when identification is strong.
Image did not significantly affect EKR usage by knowledge contributors, not even under conditions of weak pro-sharing norms. This may be due to dual effects of pro-sharing norms. On one hand, strong teamwork and collaboration norms may reduce the need for improved image as a motivator for knowledge contribution to EKRs. On the other hand, strong error tolerance and diversity norms may enhance the need for this benefit since risks of making mistakes during contribution are lessened. The converse dual effects may occur when pro-sharing norms are weak. Prior literature suggests that increased recognition by colleagues or the organizational community can be an important motivator for employees to contribute their knowledge (Constant et al. 1994; Hall 2001; Kollock 1999; O'Dell and Grayson 1998) . However, our findings suggest that future research may want to further examine the role of pro-sharing norms in relation to image as a motivator for knowledge contribution.
The relationship between reciprocity and EKR usage by knowledge contributors was contingent on pro-sharing norms. As hypothesized, when pro-sharing norms are strong and there is a climate of collaboration and cooperation, knowledge contributors do not look for reciprocity when contributing their knowledge to EKRs. However, when prosharing norms are weak, reciprocity benefit is a motivator for knowledge contribution to
EKRs. This finding extends prior literature (Connolly and Thorn 1990; Kollock 1999 ) by indicating that the relationship between reciprocity and EKR usage by knowledge contributors is significant when pro-sharing norms are weak.
Knowledge self-efficacy significantly impacted EKR usage by knowledge contributors.
As hypothesized, when people are confident of their ability to contribute knowledge that would be useful to the organization, they tend to be more motivated to do so through
EKRs. This result is consistent with previous KM experiments (Constant et al. 1996 ) and conceptual articles (Ba et al. 2001) . Enjoyment in helping others also significantly affected EKR usage by knowledge contributors. As hypothesized, when people feel good about contributing knowledge to help others, they tend to be more motivated to do so through EKRs. Again, this result is consistent with previous KM conceptual (Ba et al. 2001 ) and case study literature (Davenport and Prusak 1998) highlighting altruism as a motivator for knowledge sharing.
* p < 0.05, ** p < 0.01, ***p < 0.001 
Implications for Theory
This study advances theoretical development in the area of KM in general and EKRs in particular. It demonstrates that cost and benefit factors derived from social exchange theory moderated by contextual factors derived from social capital theory can predict EKR usage by knowledge contributors. Based on the findings of this study, we refine our original research model (see Figure 1 ) and propose an alternative research model that can better account for EKR usage by knowledge contributors (see Figure 2) . The explanatory power of the revised research model demonstrates the value of using social exchange theory and social capital theory to predict usage of collective technologies such as EKRs.
Results of this study shed light on how extrinsic or intrinsic benefits may differ in terms of their impact on EKR usage by knowledge contributors. The impacts of extrinsic benefits (organizational rewards and reciprocity) appear to be moderated by contextual factors (identification and pro-sharing norms, respectively). This indicates that the provision of extrinsic benefits alone may not be adequate motivators of knowledge contribution to EKRs, unless these extrinsic benefits are provided in appropriate contexts.
For example, organizational reward seems to work best when identification is strong while reciprocity seems to be most effective when pro-sharing norms are weak. However the effects of intrinsic benefits (knowledge self-efficacy and enjoyment in helping others) appear to be direct. Given that intrinsic benefits are sought as ends desired by people, contextual factors do not play a significant role in influencing the value of these benefits to knowledge contributors. The fostering of intrinsic benefits alone may be sufficient to motivate knowledge contributors to contribute their knowledge to EKRs, in many contexts (different combinations of contextual factors). The impact of cost factors (codification effort) appears to be moderated by contextual factors (generalized trust).
This implies that measures to alleviate costs of knowledge contribution to EKRs may only be necessary in specific contexts. For example, it may be useful to reduce codification effort when generalized trust is weak but it may not be necessary to do this when generalized trust is strong. In summary, three contextual factors that have been found to be important are generalized trust, pro-sharing norms, and identification.
Apart from identifying factors that determine EKR usage by knowledge contributors, this study also contributes to theory by unveiling factors that do not appear to impact EKR usage by knowledge contributors. For example, the loss of knowledge power is thought to be a barrier to knowledge contribution. However in our study this is not a significant concern for knowledge contributors to EKR. As another example, image is considered as a motivator for knowledge contribution. However our findings show that knowledge contributors to EKR may not be concerned about the image associated with knowledge contribution. These results suggest that future research should take a closer look at how power and image are perceived by knowledge contributors. Besides identifying the constructs that can or cannot predict EKR usage by knowledge contributors, this study also undertakes a rigorous conceptual and empirical process to develop measures for each of these constructs.
Implications for Practice
Collectively, the results of this study indicate the circumstances under which organizational measures to promote knowledge contribution to EKRs may be more British Petroleum open office spaces helped employees to more easily consult each other (Chiem 2001) . General Electric transfers its employees between departments to promote pro-sharing norms (Dzinkowski 2001 The fact that enjoyment in helping others is the most important motivator for contributors to EKRs followed by knowledge self-efficacy and organizational rewards (both directly and moderated by identification) implies a priority for the managerial recommendations outlined above. For example, measures to increase enjoyment in helping others may be more effective in terms of encouraging EKR contributors than organizational rewards and therefore should be given higher priority. Similarly, the measures to increase reciprocity benefits and reduce codification effort may be of lower priority in motivating contributions to EKRs.
Limitations and Future Studies
Results of this study must be interpreted in the context of its limitations. First, the use of cross-sectional data and regression analysis do not allow the possibility of bi-directional (feedback) effects to be explored. Future studies can replicate this study using our revised research model (see Figure 2 ) in other contexts. For example, a similar research approach can be used to investigate EKR usage by knowledge seekers. Other forms of KM systems (such as those supporting the personalization strategy) can also be studied in a similar way. In addition, our revised research model can be tested with respondents from different organizational settings to assess the external validity of the results.
Fourth, future research can extend our revised theoretical model (see Figure 2) 
Conclusion
This study develops and tests a theoretical model that explains how cost and benefit factors can impact EKR usage by knowledge contributors, and the contexts under which these effects may operate. By encompassing individual level (cost and benefit) factors and community level (contextual) factors, this model has improved explanatory power as compared to previous studies. In a broader sense, this study demonstrates the value of using social exchange theory and social capital theory to account for the usage of collective technologies (which include EKRs as well as other KM systems). Besides contributing to theory building in the area of KM in general and EKRs in particular, the results of this study offer useful implications to KM practitioners.
In a future characterized by volatile environments, effective leverage of organizational knowledge would be a factor differentiating more successful from less successful organizations. As a step towards facilitating knowledge leverage, knowledge contributions to EKRs need to be encouraged. As organizations invest more resources in KM initiatives, it is imperative that research on KM initiatives and KM systems, such as this study, continue to generate findings that inform practice. • It is laborious to codify my knowledge into EKRs (CEFF2)
8.
Appendix
• The effort is high for me to codify my knowledge into EKRs (CEFF3)
• I am worried that if I share my knowledge through EKRs, I will have to spend additional time answering follow up questions (CEFF4) • I am afraid that my submission to EKRs will evoke additional clarifications or requests for assistance (CEFF5)
• Developed based on (Orlikowski 1993 • Adapted from (Kalman 1999) • Developed based on (Hargadon 1998 • When I share my knowledge through EKRs, I believe that I will get an answer for giving an answer (RECP1) • When I share my knowledge through EKRs, I expect somebody to respond when I'm in need (RECP2)
• When I contribute knowledge to EKRs, I expect to get back knowledge when I need it (RECP3) • When I share my knowledge through EKRs, I believe that my queries for knowledge will be answered in future (RECP4)
• Developed based on ( • Developed based on (Mishra 1996) • Developed based on (Mishra 1996) • Developed based on (Mishra 1996) • Developed based on (Mishra 1996 ) Pro-Sharing Norms (PSNM)
• There is a norm of cooperation in my organization (PSNM1)
• There is a norm of collaboration in my organization (PSNM2)
• There is a norm of teamwork in my organization (PSNM3)
• There is a willingness to value and respond to diversity in my organization ( • I regularly use EKRs to contribute my knowledge in my work.
(EUSG3)
• Adapted from (Igbaria et al. 1996) • Adapted from (Davis 1989) • Adapted from (Davis 1989) 
